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t, 

tfc-fSx&^t* **»»tt#**Ett«1I. 
[if** 2] fltffE^^U-t^^- HiNANDlEEP 
R 0M3Z.HA NDiUEEP R OMT'UvMC&iBcSitT^ 

[»**3] fE2$«Sffiy-H^ ^lili^ 

2 «tlg i LTv»4 i i * «St 1 1 X 
14 2 v»r*t*» 1 *E««*»*tt*»#E«»Eo 

2 i»m« tttU fltJE*?-?S14IIM±-eltrEr- b R 
©— fflKHP»i*M:ttfcft- TKrE#l*«»i:ltrE*2 
jgmil t Ltv»4 C t *4#f£t -r &»#* 1 XI* 
2 v>f}i^ 1 «E«W/Ffflf&tt#3lfls:E«^Mo 
[ffi*«5] fltrES#?-y- (•©ft**fW«M 

***-*i.-r*i*& * - 1 *4f@t t -r * i TiM 3 v*-r 
ft.** 1 «E«o^»*tt#*#E*a»«. 

o«HkK±o* 2 jg«Jf t U flftE* i *«■ <i«r 
E^^e'J-t^r- h itilieiKy- Fti:i3V>tB-« 

tflJffillRy- h t Ki3V>T|W) — «9lp££:frU ItfE* 

&^xm-<omz * - 1 &si#js i x 

14 2 E«0^»«tt**#E**«. 

K»tt*itfcWE> ^ 
Lv»^- hSSr-^ft-e^MrU £vM=lirEJ*WE»i:* 
L^«IHIEIItt«-C, frE>*';-t^^- htf»fci&E* 

mar- hm't. 



2 

Lv>y- rft£*U ftfE** 1 J-fe*r- h^c,l3Ett 

\-o<r>%2WSi?- 

E«*BTTE*$*tfc«»ffl«)*l **'J**r- r 

>fl|OJI«IJ©-^»:*aSitfcfllfEtt»*»* 1 

»c*EJB l Jtra?§St?r^r. ttEttftflo* l > *U 
-t;wy- h*&«rE»illtWKIt*B-crE«**tfc2 
o^^iaiRy- M¥t, 

t&Ett»««3*l >*V-fe^y- h©V-*«X»4KU 
W vfiO<OS88Stf>— *K#3£$;h.fcflirE«&'l@<a£l > * 
'J-b^y- h i:f U>f ir- hftlr*Lx IIEttftfl 

20 Et5hW<t<>i-3«)ii2ffl{y-nffc < 

i(0^2JiiRr- h»i:WE^lSIHim««rR8rrES 

iO»3SiRy- b»*»c>ttrE*l«nElti:*Uv»» 
2«Hffi«*HTTE11**t. iff?iJlwSM$tL. -tix-P 

iZZ<om2<r- hftfc<*Lv»*2»HEIft*:HiTrE« 

30 i<0«3S'(l<D^2 *)-t)Vy- hWV-^flXI* KU- 

^ >fl!iossgB<75-^i-®a$^^«fse : ffiafi^^2y- 

Ht***t-Pii*U Sv»fcWE*2f*DME1**«T, 

«trE«*«o»2 >*y-tiuy- h*>t>fflE^2«iraffi 
sts-PBTTEe^tLJt 2c©«4 hS^t 

[0 0 0 1] 

40 > ^ t*i-4««ft^»»tt#*#E**«KH1- 
[0 0 0 2] 

ROM (Electrically Erasable Programmable Read-On 
ly Memory) ^ttfeftT^i. iOE E P R OM"C«4, 

so my- v tmwr- v tzmmtxttzmmy- iffiit 
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[0 0 0 3] EEPROMOtldi, M«9J:-}Sai 

i^*«<trt*l3<b*l*:NANDg!:7 7 ? 

[0 0 0 4] NANDa77-r>a>t'jOft$W4> 
t'J-fe/Hi, 08xJf TR. Shirota, TA Review of 256Mb 
it NAND Flash Memories and NAND Flash Future Tren 
d, Non-Volatile Semiconductor Memory Workshop(=NVS 
MW)(2000)J pp22-31J \Z& S fiX v> h 0 > 10 

y-fe;l/jL^.^ h0 5 PBSflt*«rBI2 02 0 H^: 

*ii*S»K «&^)I?iJ Ltv^:> ^ 'J -fe;H 7 > 

**E« S N A N DlSO«ig in~o 0 
[0 0 0 5] B2 0t::^£:rL*iI*)> 'J -fe 

5 0t:¥fft:ltK)CM$ntv^ o ::t\ 

tt^o 1 1 h 5 1 (iSv^c^ 

h 5 0oy- MW3021S(7)*^ £ £ L 

[0 0 0 6] ^^V-fe/i/y- h 5 OH±<0MKlim— (O 
F (Flift/hJDX^j*) **Ktt*b*iTv* 

[0 0 0 7] ro^^Vt^- h 5 0 UB5!i-^*fpJ 

*>3HPJStt«*5 2<^*'j-t;v^- h 5 0i:ffiit4 
*lRli:Sv^:spff ? iifcttftoXf 5 3 

[0 0 0 8] dCl-C. WxJf 1 6#0>*U-fe 

)\»Y- YbO <OM^\Z l *to l #oigiRr- h 5 1 

:ONAND^ h >J >^5 4 <03gH(i. >*=E';*;i/^- 40 

2F^t, SfcKXUONAND* MJ>^5 4 
JSK$fL"CV>a 0 S^CKSt^NAND^hU 
>^5 4 <DM1RY- h 5 1 BO*iP-Stt«*5 2 ±\z 

[0 0 0 9] J: ? hSli^^iJ 4r;i/JL- ? 

&o M2> * 2*<DY- hX'MiK F7> so 



4 

[0010] rc:r% a 2 o K¥ffi*a**ssit* j 9 

hOiil^r- hfcOM«#»2Fi:a:!K 
F t ioTV^o 

[0 0 11] £<D02 0tCi5tt^E-FS±T'OBf®*« 
H2 1 fc*Sit*o 13 2 1 K^SftiJ: 
5 8±U>*U h 5 O&tfjgtR^- h 5 1 **& 

tf<b*lTV*£ 0 dft^^V-fc^r- h 5 O&ZfMlRY 

- h 5 1SI^$*M5 8*fc, • KW> 

- h 5 ORZfMIRY- Y 5 lTWifti«5 8*\Z\* 
ft^;Mt>ttAS6 0*^«$tLTV^ o J/-. N 
AND7F'J>^5 4 <fl^KKtf fc;rl7tgjR4*- h 5 1 
OdWflOV-* • K W >i£tfcS 5 9 Cli3>^^ h 5 

[0 0 12] ^&>^V-lr;vr- h 5 OSrar- h 5 
1 UU *S#IS5 8±tcr- M&KR6 3 £4hLT, 

l^T-ab^ONO (Oxide-Nitride-Oxide) R*^fl|JS8;S 

[0 0 13] ^ tc. -tetcg^r- H±. >-=eu 

[0 0 14] ^l^T% B2 1 H*S*LfclBfW«J6*Spo 
^»»tt**#E*K*li, 112 2<OZ*)tf;mfom\,Z7fi 
2tlZ>± o lZ*<D®S&mJ&1>*%ZtLX\<*Z>o 

[0 0 1 5] 0 2 2 tw^£;M& J: ^:NANDi777 

POx.1^1 ejlco^^^-tr^h^Vv^^MO-Ml 5^ 

y^^S G 2rt*»tt**i-cv>& 0 
[0 0 16] -b^3Wfi[?0*-««*iiT 1 o 

Wt'J-b^7l/>ft*-6NAND-b;l' (>*U-b^a. 

[0 0 1 7] §>^';-b;^7>y^^M0-Ml 5 0 
^-htZii. 7- WIWL0-WL1 S^fiilit 

i i oy- hKB, MiKV- hiSSGD^gasnr^ 
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ho V-*fl83*? h? S G 2<OY- Mci±, S 

MIS G S**«fx£*tTV».& 0 
[0018] h y > ? S G 1©V- 

V-*flOg#? h 5 S G 2«9V-*I±. ^IV- 

100 191 C:ONAND^h';>^70li. S^liL 
& v> * I^OiiSi- Z> t:tt%fl$tt $ tit n 

fl^H&MfJ&WN AND^ h 'J 0 7> ? «$5:1lIS:it e> 

[0020] 0 lifiSM^KItt^M 

igE£fU NAND^ hV>y?>1l®m--til*"1X='>9 ? 

[0 0 2 1 ] 112 3 H>-t>J-fe;l'.3-— ? Y(D®& 

mtf7ji2it2>i o JScANDM-77 vjl^^'J t-ffifflS 

ffifSi-Cab4ff»y- J" iW^mm.<D 1 oj^±<o h y 
> ->' ^ ^ i £TOtt> * v -t^r i/^f Zffl&Lx 

[0 0 2 2] ®2 SC^SniiTCAND 

0!lx.tfl 6*ffla>> j eV-fe.n'h9>v**M0~ 
Ml 5 7i*3£?!llcgigt£tt> ^flOd l oo KU-f > 

m h y>V* *r S G 2 #&iia£:h-T^.& 0 

[0023] a&w^v^i^iI^Jtc&ii&snT 1 o 

(0^€ , H;i'7V'fTJbiAND-b^ (> * 'J -t ^J- 

[0 0 2 4] §>*'J-t;H 7>v'X^M0~M 1 5<D 
Y- Hrii, 7- K»L 0-WL 1 5 tf-irtl^tl 1 fi 

i -o»*o kw vfliaw h 7 >v* * s g 

l©y-H:ii, JMiR^- HISG**«S$tLrv^ 0 
V-^flOSU? h 5 >v** S G 2<DY- Mc(i, iS^r 
- h*SGS**»«3itTV»&„ 
[0 0 2 5] KU-f >HSJR h y >VA9 S G 1 OV- 

C S U««S*L-CV»4 0 

[0 0 2 6] iO*V7*n»^7 lit, UlTKli L 
[0 0 2 7] Cw-C. ^g3B35 9 - 7 4 6 7 7-f-^fgtC 



6 

[0 0 2 8] Sod, #P3 2 000-18838 4-^2: 

^izii, ';-fe;vtiBi-«ii^s*?y- v-tfrtmL 

T, g^y- h£^*fc£T<D7- Kj&OHPHjFH— i: 
b **&v^v>-+i£$IJ®t4£3rf £ E E P R OM<D«ii*« 

Etts*tTv»*. Sot-ra^Ki*. giRr-h-fc* 

fi-r * f> $> z> t tm z tix v>* „ 

[0 0 2 9] 

[0 0 3 0] f ©fef t LT, NAND* h ■! >^'»iS 

[0031] -r^^*.. (aaa*Dxa^wpi#ic»-p*<m 

[0 0 3 2] -r^*?*., t-ZV-tn'Y- HciJV-C, 
30 ^O/^-^tflF^My-^M, 7^ 
>/^^-^.^2 For- hST*4)44ir-&. aiR^- 

< ^ •? , > * >j -t ^ h y > vy, 9 SUtoffifSitina* i> tz 

[0 0 3 3] *H0!«>I«MiJ£l-tOJ: d 

[0 0 3 4 ] #C *^B^Oiet)li. f5Vy^^* 

^^iStt-TJ- £X&h 0 
[0 0 3 5] 

c *&w<ot&m^ *mfrm®.t, i©*»#**«f 
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y- > t *• « * *m§t&* mm mmm -c * * „ 

[0 0 3 6] *^BJ^SU<0#mii, * 

L v» SSWffiSi £• B r x Ett £ ft fc|g&ffi <o * 'j -t )v y 

[0 0 3 7] #f£"£<0SU<0#gil;iu U'JKSiitStU * 

^•ett^uv^ i y- sv^ici^iy- 
hgt^Lv^ i m$ve.m*mxxm.w.ztitzWi$imv> 

y- hov-xmxit kw >m<offimo— 
fifctirEttSMi©* i >*>;-t^y- htf Lviiy 

- H6***t-r*i#U SvnctJE*i«IW8g|tS-pg 
t\ flJE«»il<oisi h#><bffiE# list 
IWffiJJi*filTTEfi3*irt:2o«5|jSiS«r- hSft, 
Itrie^lS'fio* l >^e'j-fc;i^- hov-^txii 

>««>sB»o-*»c»a*n<:i»Ea[»flo» i > * 

Oljli >*U-t;vr- h*&!tE*l*Mrei**HTT 
E**ii7fc$l?4 < i: & 1 oojjS2igJR* f - hffi, ;o 

m2miRr- vmtmtzmim#mmzMxxmw2 

- v&zm-tz'j?* <tti -o<nm3 miry- vmt, 

ftfjE^l r- Ffitf Lv>g2y- 5> 
hft£«Lv>£2JEMEtt*NI-CTEB 

us 2 h*s>itnzMt 2 mnmrntrnxxR 

m.2iXtz2-OCDm4'MlRy- h»i**1-4^»»tt* 
[0 0 3 8] 

BtftNAND ffl^ilft tt**#E**6« O > * >; -fe 

•> Y<D¥-mm®.*m2\z7F-t 0 m2\zmztiz>m 
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SgUli, *ft^ft2*©g&y- h 2#Zv>(cspfrK, 

2 h 2 lasv* izm tv»r- h «w 2 l 

[0 0 3 9 J ^*'j-b;vy- h 1 Hiownara— coifl 
<o*-?-*f (fi±S/J^dx^j-S) a f f£»t<bftTv>* 0 

iO^^-^FIi, ^tn^y-l- lOy-HWl 

y- vtz<Dmmr- \- \zm&-r h * *v >vy- ho 

(DX^-XFtftSiWbixX^Z,, 
[0 0 4 0] ZcO^^eV-bfrV- h 1 tcjt^-5^r|p]tc 
SvMCSMfK*?fttt«*3*«Jgja*ilTV»4 0 iOi 

20 ^fSttfRiifc 3 li >•=&>; h i »cit^i-4*ipjizs 
[004 i ] mz.i£ i 

h 1 <0PSl- 1 W0 2 2^0S^r- h 2:6^®;$ 
Jit 1 c^NAND^ h 'J >/5* f M$ft* 0 icoN 
AND^ h 'J >^5 <0^fC(i. ^t'J-t^y- h 1 |B|± 
<0^^-^F t|e|— <0^.^-XF =SrgV^T, $ <b tdgrjO 

NAND^h';>^5«i?*itv>5„ 5iv> 

l-BStSNAND7 h U > >r 5 <DS*?-^- b 2 ffl<om 

[0 0 4 2] i<OJ;o»c, y-hgti^*tH^7 
h F*IT--f ^<T— ^<D7 > 8i*^- *) , [s] — (7) tf 

f-T-Efi^ti-cv^ 0 ^7t> ^t'j-t^y-ht^i: 
x$x-m#iy- h <d^- -v a- fr^tum-ft^tix v» 

[0 0 4 3] CI £0EI 2 K:fett£A-Bi&±T*cD»fffi#EI 
1 tc^^fL^o ii ic^^tii J: ^ i o_h 

lC>-=E'HrJUr- h 1 RVMiRy- h 2it>^fhttX^ 

40 ztit>**>)-b:)i>y- h i si^s^y- h 2mm<o 

*^#*«i ofic. v-x • Ki/-f >j£»S l i70 ? IS: 

y- h 2TO*^Ml O^tcii^A-^^'f *>SA 
^ 1 2i) t: &$LZ1\X^Z> 0 i/z, NAND^h'J>^5 
OffitOSiRr- h 2 ©^lOV-^ • Kl^f>i£ffe^l 

[0044] #>t';-t;vy- h l5.^S*?r- h 2 

ti. *mtemmi o±.\,zy- vw&mi 3 zit-Lx. m 
ffiWffi®x-$>z>&my- h t kzw, 1 m^m 1 4*»^jat 

50 $itrv»^ 0 cco^isg^Si 4±tcii, y-hHH6» 
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mi 5^lt, m'MY-ytKtz>m2mnm i 6#m 

[0045] s*?^- h 2»cij^-c, 

h miutit i 5 <d#£ k <t ») . T^wttsai 1 4 k 

[0 0 4 6] MIRY- h 2»i>* 'J-t^y- h 1 

*^fl-««ttLh»=» 1 *«» 1 4#3l£HiS*t 
[0 0 4 7] #NANDX h V > ^OMSssSBK 2^<7)S 

2**-&/ci6, 2F#y-HtLtA*t>ll, 2#<S> 
[0 0 4 8] -?-<£>53\ h Pa *> F J: »K ut 

£<bt;f. ti£3fe#*Tli 6 FT*o 

> v h^^-r-So 

[0049] -tttio-to. ***<0»»O^»»tt**# 

E***r«±, s«y- naii'F-e, 2#*>3i3Rr-l- 

#2 FT- 2 FHjM*?y- h WEJtFfcinix.'C 3 FjFV- 
^«iKU'f>*iK*4ik*fe, 6 FT-, %<Dt* 
U-b>UJ.— ? htcoF^OF*inx.T7Fi:^-&o 
[0 0 5 0] £*>* Tl- S^r- h 
b tl^CtTf *\ y-hfttLT, JS^tLT, .**>J 

[0 0 5 1 ] t£*^«SIP^->TI±F**0. 
1 ^miTLTWaiBKfcTS-rK, 

StFA ? 0. 09//mi T-fiiaB<bT- £ 6£3fc#:flf 
Tli6tO. lOHT-feiO. 6;& t >* , J-fcJl'-3.-? b 

o»»©^»»tt**#fe***-cii, 7 tO. 09O 

»"C**0. 6 3Kfc"K £<bKFa*<fc »)-Ji«»HbT 

[0 0 5 2] 2/:, t6#O^F»IS14**#E1t*««)N 
AND* f «; >*"Cli*fW- hi>*'J**r- MW 
<0 ffl m HP F T * -5 t > *«BII > N ' * ~ > N * * ~ - > ? 
« L T-7 - v > i** & **ttO»a80^»3Stt** 
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[0053] ii-e, R»L-cj&ass*u:2#©»«r 
- Hi El— OS-ffiCiot, $iJffl)£*LS;r fcA*»T&T- 

[0 0 5 4] Sfc, *K NAND^h'J^ft 

10 oy-xflSIOgiRy- hoy- 1 U KU 

[0 0 5 5] £<bK, »), NAND* h'J >^ 

|*3<7)V-;*.flJ<7>iI}R'7'- Kor- 2oi U K 

[0 0 5 6] 

20 >£-f ^<T^ji05 V&X^-* t LT, WRY— y 

v * *«-r * £ t Trnw-fbuw t t jdx-v - v > * 

LTV* < r^fH. 

[0 0 5 7] lc^t'H^-^ t'flt^ 

SliRy- h«*ll!li> *ti-e*it3*m±t LT<> J: 

[0058] iOi^lc, 
#:|B#.^e^i3»' > TJi, 7-fVt^^-^!i*l*t 1 

^JSSfLTv***:*!), 'J 7/5 7 •< TO 
*DX^ - v > #m±. L , *«4^»«tt**#1B*»« 

[0 0 5 9] *Sltt«J3B»«)3Fa«tt#3MMaitiiEll^ 
SIR h 5 > V*9<n* v \ *y&&.i\Pl±.Z*t 
« T^-fk*lllS£i:7!)*T#> Jl^h7 **J*9 

[0 0 6 0] r ;t-> m 1 (-^^n^Wfffi^itS-^-^^F 

Sii ic^coiHlE81ifiS:**=fc^nTv^o 
[0 0 6 1 ] H3i:^*ftiJ:^:NANDfi757-> 

Ifl 6f(O^*'H)H-7>y^^M0~Ml 5 **EyJ 
so i:gs?n, 2o©KH 1-? > 
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11 

->***sgii, sg 1 2. nkfimiz2-o<Dv-Amm 

h 7 Vv** S G 2 K SG 2 2&m&2tiX^Z,o 
[0 0 6 2] «&<^>^';-b;u*WJi:e^?*iT 1 o 
©^■t'J-bJi'TU'ftiiNAND-t:^ * 'J -fc.>Kx 

[0 0 6 3] &Jt*')*n>.Y 7 >v**M0~M 1 5 <0 
7*- Hcli. 7- KOTL 0~WL 1 Stf-Ztl-rtim 
ltggJiiTV'io KU^>ffi9SS?h7>v^^SG " 
1 1 <DY- VlZtt. MIRY- h&SGD 1 5i«»«**u 
>A0SiR h 9 -s*J*9 S G 1 2<DY~ Mcli, S 
HISGD 2t5 { S^c$^TV^ 0 V-*«»|RJ. 
7>"^?SG2 1 or- Mctt. SiRy"- hJSS G s 
l**«^£fU V-^li« h 7 Vv7 S G 2 2 c?y 
- Mcli, I^y- hij£S G S 2#©M?ttrv^ 0 

[0 0 6 4] K W >1B!IS4R h 7 > v.* #SG1 2 © V 
-7.14, -f-^^-C^^tf^ h^DQtzg^^fiTV^ 

iiv-xisc sicig3%£*iTv>£ 0 20 

[0 0 6 5] £©NAND7. h 'J >^5li, EI^14Lfc 

[0 0 6 6] fc-fc, SiR h 7 >v*** 14, ;<*>J-b;K7) 
«KB*S*LTV»fc <TU<, frill*: lttc&g£ ft T 
[0 0 6 7] NAND7. h ') littttttKCJfflSHft 30 

h 9 > * * #&m $ ti^mm^^mm^-t *> . 

[0 0 6 8] #|gjfc©JgSMiNANDIl!7 7 -7 
•J \zmbtLZ><DX~li% < „ i4i:>tV-fe^ai 7 h© 

-f^MLTV'io 40 

[0 0 6 9] -tfc*?*), 12)4 tC7?;$:fi-Z>4 d KAND2! 

ifclHx taixJfl 6^iO>-€'J-fe;u h 5 >->7^M0-M 

SiRh7>y^^SGl 1, SG12, IfeTjfflK 2 oto 
V-^lIjRh7>->*^^SG2 1, SG2 2#St? 

[0070] a»o>*'j-b*jj»a[y9»=»«*ixr i o 

<0>^'J-t;PTH'T-*^AND-tr;i' (>^E'J-t^^-^. 50 
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iz&mzm&ztix^Zo 

[0 0 7 1 ] ^^t'J-t^H 5>y^^M0-M 1 5 <D 

r-htcii, 9-mwLo~wLi5mwiw 

1 lO^-Mcii, jgiRy- h&SGD 1 **»«3*t, 
Kl"f >IMF7>y^^ SG 1 2©y- MCI4, S 
hfclS GD 2A ? «I$nTV^ 0 y-^«l«h 
7>v^^SG2 lor-Hcii. SIRr-hi^SGS 

i#&m$ti. v-xmmiRVy^'sA? sg2 2<oy 

- Mcii, SIRo'- M£S G S 2*^^^^-Cv^ 0 
[0 0 7 2] KH , >lI«h7>y>;^SG12Wy 

-So V-^fiOSiR h 5 VvT.? S G 2 2 ©V-7.14, V 

s izmmztix^Zo 

[0 0 7 3] ;©^*>J7ny^2 0li, m^l4L&v> 
[0 0 7 4] SiRh7>v7.^l± > >*>;-b;K7> 

[0 0 7 5] £©J:-9K, :fc#gifc©^gil4. NANDI 

>) izi>mmx~zz> 0 oj tj s m^r- hZG-tz7 9 v 

[0 0 7 6] *Hi&<0®S«i, ©7c-7-v>^<. ^ 
sffl-ffc icit L ^ 7- - 7 p< * >; -b ;v r W S- H^i- 

-g-, i«y- h OSf t f O 1- 7 > y'x i'ft 

[0 0 7 7] *^JfeWBSO^ffl%14^#ie«^ST* 

i±, y- Y&tfF<oY?>v*9z 2*w.n\zmm.-t2> 

hit, fro, Y- hft 2 F<7> h 7 > v^.^ tn^<Oi3 v 

[0078] (si 2 omiojgs) ^ i ff>nm<7)%miz 
&^x, miRY- h am i mnmv&tfmn® atti 

lit, ^2#l£)i(i*6^?itrv»/co 

ji/^- h<o^^^;i/f|itt^x.^)C: kiz£ >?S*?f7> 
vt. ^ ^S/h»Ql^-ffi<0 2 *<0EJ?iJSiE h 7 > v** ^ T* 
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Z>zt rfX- £ h o 

[0079] mmy- H4, ^t'HA'y- h tmty 

MLfctStl^l- ft®T-$>&#K2 0 0 1 

— 1 5 8 0 6 6 k#^-c\ Jt3i?£*tTV->&4 ? k, 

[0080] ^itojgasKuit*^* 1 ; i* 

**LTv»* 0 ft*1MS*0^*y M4 8*, 
ftW 2 14 > * y -t fl"**- h 1 <oY- Y fiw 1 

[oo8i] ^■=e , ;-t^y- h i m±<ovnzitm— o*i 
aira^y- i- 2©y- nw2 t^tv^ 0 s^naii? 

[0 0 8 2] ^O^'H^y- I- 1 CESt&Sl*)^ 

svncwtc^fgtiffiM3 «l?arv>4 0 

[0 0 8 3] &mtf.y- h 2 1 W#^fStilIit3±-C 

[0 0 8 4] 2blzm5<0¥-Mffl±X'it, r§1*fcfBi*3 i 
iliR-y- h 2 1 (D&*ttftZ*-i^z®lUX'7ii2ilZ>ffln 

[0 0 8 5] ^tnwv-^i KW >l4fS14ffi 
i&3 Sr^LTSlv>Ka[5!H:»aSii-Cv»4. 

[0 0 8 6] #!lx.(4*l 6^<0^*'J-fe 

Y 1 OM^i: 1 2*<DMiRr- Y 2 tfTtttiZZ 
flX 1 ocDNAND* h 'J > ^ 2 3i ! «5ft4. 
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NAND^h'J V^5 0^tZI4 0 -fe^y- b 1 |b) 

©NAND^I-n^2 3«li?llT^4o -it, 
Sv>i:ESltSNAND^ h 'J >^<0S4R^- 
^SttflWUiKii, a V** h 2 4i>WJ8.2tlX^Z> 0 

[0 0 8 7] rw^tc r- nt«4>*y*/i'rt-e-j- 

[0 0 8 8] iO[2I5Ki3tt&C-Diyi±T-<7>Ii/r®#!l 
6lc^$n*o H6K7f;£ix*<fc 0 0± 
ICpJ-^'J-t^y- h lXtflHIW- h 2 l^BHtfeitT 
v>&„ cnt,^*'J-bJVy- h lJkVM&.'r- 1-2 IS 
ffleD¥*te*«l Oftl, V-* ■ Kl"f VffifWS 1 1 
**Bfcttt>ftt:v>4 0 *fl?tl<r>*f)*)\'¥- Y IT© 
^S&^&l Oftc^f--?*;!"* *>&7Jf 1 2* s ^fiE 

?ixrv^ 0 tfc, a^y- h 2 0 

20 4HCI4. PgPgB2 2 ^^-L-caA^tL^^-V^^-f * > 
ftA^2 5* f IS:tt^ti.Tv^o t^r> NAND^PJV 
if 2 3 (OlQomiRr- Y 2<Vft-m<OV-X ■ KW>t£ 
ft® 1 1 izlt=i>?? h 2 4i«?nTV>S 0 

[0 0 8 9] h 1 14, **#at«i o 

r- h t%i>%imnm 1 4* t ^fiK$fL-cv»-&e 

l*m®14±icl4. r- hRIMUtltl 5 -Sr^L-C, w 

mv- v t%z>&2mwm 1 6«?fttv>j 0 y- 
v f&mtWk 1 5 14, y 3 -> y 3 >^ 

so ItM, SI/v'J 3>BMtK«5«»II"e**0N01ll*»e» 

[0090] siRr- f 2 1 14, 1 

^i«m^i 4±ici4, y-hr«ii5*w?*i 

utt^nrv^o y- i-mili 5S^dS62 2± 
izi4, vmy- y t^^^2^® 1 6^^$ft-cv> 

* 0 dcOgflPSB2 2 ^ICJ4, ^2*m^ 1 6tH-W 
40 ©Stttl^Iftiii^tViT. ^2iffill 6t^l 

So ^-hF^^mi 514, fl]x.l*vy rr>K-ftK, > 

y =* va-fUR, st^v y = >mMm<ommmxi>i, o n 
oi*^ii?fttv^. 

[0 0 9 1] *«#»«1 Otfcov-7 • KU-f 

>t£WLm 1 1 <ora<o^o*®#ffl^'i- V-A • KU 

>J£t5c^ 1 1 izmW>LXfr*)\"( *>^A® 1 2^ 
ffM^ft-Cv^ 0 S«bU*«ff^Rl O^^RSftiaic 
14, • FV-f >ij£tWI 1 1 Ufflfft-C, ^PgC2 

so 2 WlT^^i < t ^tff«i:S!R h 7 >v ^ ^ + 
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*/H£*UB2 5tfJ&)$.ZtiX^i> 0 
[0 0 9 2] SiR Y y > vT. 9 * ^ */H£ifcB 2 5 li, 

Jf 1 2 J: "9 ■€-0**fltJMS4' -COi»*tt> 

* -b * h 7 > v * 9 + + * * it ft* 1 2 J: >) 4 gi < 

[0 0 9 3] ££T-> miRy- b 2 1 TOt&fcWL 1 5 4" 
KB»tfc*i*HP«2 2W*§$liiIiff7'- h 2 1 Oft 

[0 0 9 4] MtRy- b 2 1 «fO^PSB2 2 Oft io 

zzmwtzzt-e, mm b ? **>mM 

[0 0 9 5] S^tC B3PSB2 2 S'^LTMy- h 2 

9 <OJ- * * ^ffiifcJf <t>«JK * i & KKJgT £ Z> o 
[0 0 9 6] fcii. SIRr- b 2 1 <0^ + ^;wgt<7)^*fi 

^jgftlifllx-tfiftl 0iVcra3ggf*i o 
[0 0 9 7] ^tjtw, ^^'J-b^y- b 1 Oig5£liig}R 

*»- h 2 1 <7>^5$.i:^L<3gfi£?^Tv^ 0 20 

[0 0 9 8] ^mm^mmn. n 1 o*«iw3&a8ra*c 

NANDl77 7ya^*'J©**f,fs ANDI77 

7 -f eti u*» jm L^i-v>>^u-fe £ sat * £ 
[0099] z<D£7\,zmiRy- }• 2 umimmm 1 

SFETiPI«(:««IU MiitliEPSIS 30 

& * -=e -t >i> b 7 > 9 1 w^Bg-^-y- 
[0100] :Ut, ^fgttoj&Sii&i 

18RI»«5«|**»4 £ t &X- # *o 

[0 10 1] ***0»®Ttt, S«> 7 > v 

^^oft 7- ^li«<o^M%>iSS3i f ^ * 'J -fe ;v h 7 > v 

:t^^ s« h went* >*u-fc;n^> 

*JA9<0*m* *) < T#> MIR b3>V*9\z>& 

[0102] MF7V>^? (D&MY- b t 

*t*»Rl-7>y^^t, «fflft i a USIK 
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[0 10 3] @6 7iSI21 7£fflv>T, *|gffio 

@6^<bgll 7li, H5 Uj3lt4C-Dil±T-Og655-X 

[0 10 4] S-f, 0 7tr^$n*J:-5tc, PI<Oy>; 

0±K8M£->'J n vBE-ffc«l3 

[0 10 5] *K-¥-*#*«l 0^vMi^<7)±lC7Ji;v 

(i, ^';-bi^7>y^^is Sf? h 7 >v7.^ 

^;uSfJ^io^*!){c^ + ^JV-/^>-r±A«r ; iTVv ^MttW 
* >aA^i 1 2 Sr^jg^glS 1 0 OjElBf*aK3gj«i- 

[0 10 6] ^lcll8 Ic^^itS J: ^ tc, *>£AO 

HftHURl 3 * o •?■ LT, J?-5gy- MSffl?) 

jsr- bm&m 1 4 ?r^ss;i-4o ->>; 3v*» 
[0107] cw^r- hms^ 1 4 ±1:, at 

ava-fbK (S i 3 N 4 ) £*-<7>±Kii;|I1-a 0 
[0 10 8] ^*ctc, H9 tc^^tta J: o i:->'J 3 vfi-fk 

i, -*x?#3 1 S-^*i"4o 
[0 10 9] mi OlZTfiZtiZZoiZ^ EHJLT 

5 £taj;llfONO§lUT 

Jfta$-tir4„ 

[0 110] mi 1 l.ZTjiZtiZiiiz, isa^tt 

v v 3 vs-^o^o-v^ turnx-ifis v 3 >«t-fkflt* 

[0 111] Eil 2 (C^?n.4 J: ^ (C, >-t';-t 

b<ommby^V^9<0/f-^^)V=f^MW.<r>— 
U* y ) 7^f/^-->/U, -7^J#3 2± 

C7*H/y^h3 3«rlt«Lt, P^PSB 3 4 
S. 2-OWEUPSB3 4 ^IS:tt/:«a4-^LT 

[0112] ^IC, EI 1 3 lZ^^iX4 X 7 tC, 7 * h V 
V* b 3 3 CDH8PSB3 4 ttT<Ov^.7#3 2 * .x -y > 

T'L-cmip-r.&o 

[0 113] iO-v^7WO^^-->y'lcf!gLTIi, 
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«c ts it h n h ffl p §15 K-g- fo-t-r n Ji */MR e *nw * ti 

[0 1 14] gil 4 iZTfiZtlZ £ 7* 

h 3 3 tmSLX, MIR Y 9 > V A 9 * * 
1 0 \zY- h POttttR l 5> 

- hmse n, humu 3 s-^LT-r^vaA 

SrfiroT, S«? b ^^y^^ft^Jl'KftS 2 5 
t4 0 COBtO&A'f *>a**31!tli> B (*7?g) rt f 
«|?fti 0 flU fEffif- Y*;H2PMOS£'blf, P 

[0 115] ^')-tJH-7'/y7?Iti:ll 
9tfZ 2*rjft*L-CU4d J:?*Kfffll)fitw4orv» 
ii^ixt, ^Ste^Kl 0 Kg 

[oii6] :;t, 7* f U^* h 3 3 Z&z-fiz4 
Hry&XZftit^&tf- 7 * hUv* b 3 3 

[0 1 1 7] Ell 5Cf ?itSi-5i:, BBPS&3 

[01 18] MIR Y *y > V* 9 * * 

2 5 tteiSL-fZ 4 *>&XltV- MBMRl 5*i^ 

Jf tf>'b&£i£ji'}r'- }-m®f 1 4 <OSI^3>^ 5 * 
[0 119] ifcK, mi GlZTjiZtLZXliz, 

3 2 *iMrr*. Mmv- vmmui 6 1 l-c, 

#'J ->'J 3 >•£ > ^^v'Jt^f Kt LT, {ajxtfWS i 
>^f>»/'J*-f K) #*it«i--&o M 
ffll-y- b*tl±. CTx.tf#'J v'J 3 itt«£-£T>b 

Xift-vtz'&lzWV-l K (Salicide : Self-Aligned 
Silicide: g BS^W =5c v 'J -fr 4 Y'MJ&itLffi) 

[0 12 0] HI 7 lC7*£;K..2><fc Ti:, y-M 

&$Ri&£'J v^5 7-( i:t^?-- >^L, »Jl-7*-l- 
HiSfc-xyf-V^flDlU If Iff 1 4, y-bP.a*fe 

ins, vmr- y 1 6*^4* j»* , j-tA' b 9 >->* 
7. * y- h m®, 14. r- h r$mmm 1 

5. ftijfflir- b 1 SfrhttZmiR Y 9 >V7>9¥- Ym 
@£|BI— <D-T- b*. Ok? »>-ft £4 J: 7 Iw^JsEi" 
.£>„ £OI$0.xy -f v^'tDKiR I E Srfflv^o 

[0 1 2 1] 3fcK, H6i;^^tl-£»J: ffiify- b 
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m&X'tb h * * 'J -fe * b 7 > *JX 9 V- Y mS^J/SiR 
Y9 >V*9 J f- Mlirv^i'CLT, 1 
0 + i:^t>fi>aALt, V-7. • Y'U-OiM 

ioi2 2i#i:, y tmfflY- y z&&.mz 
m& 2 ■& & tz a izmft. y 9 > v * 9 <o ¥- y ffltmm z 

[oi2 3] ;osg*a-eii, nmwfkm 1 4 tftUflP 

10 y_ j. 1 6 t^^-fSLTv^y- 5 

a, nffiwnm \ a\z^>9 9 y 4-^&3t*<o^fe-c* 
i>tf. z<ommxmm^r-, X.o&ftiffitz-tWi'&ii. 

[0 12 4] -ffc*?^, >*'J-b;i/y- htcliio^* 

vttA»=± •9^*e%/75*-v^^*t ,: p-e®*LT> mitsa 
ics*f, ttz. m&r- y±-cu, nm^mmRif 
20 y- Y&BmmLizs(*>mA2ixttf&y)tf¥mte& 
mz-mxznx^ >*y-t;wr- h tmuiy- y tx-m 

frift&tmiRY- Ye>ftiti*1x*'timtz1r£ J >lz*ix 
JftlOfr^KU^WttiLL. mtz%*) V9~9-?4 lg<0 

[0 12 5] F^<Og£Stfi!)>5:f- + */H * 

30 [0126] ±E»jt*ttt?a« h 5 > V*9 t * * 'J 
■t;^7yy^?4:S44f + ^ ;V^*fi®iftS I" S zLltk 
%m\Z'f&3LLX : R>>WL-tZ>c\ttf-*!mx*>h 0 
[0 12 7] Z<D£ 9^>*')-b^OSiRh7>->*X^ 

iza^xit, mffi&nmT<oY- Ymmmizii. 

)v^s Jt-v&AS-fro^p&oiiia-r t>o-as#sscTv> 

40 mm*izmvhix?zfflnunMVi<r)W.T*-£A<tzmmffi. 

Hit ^roTv^ 0 
[0 1 2 8] #2!ifcc9BSIK.fc*Uf, >*')-t;vb5> 

< % ftizimr- y *&-?mik<r)*m%:&*mmm 

[0129] iSS. *^JfeOJK®l±. NIh7> ^ T- 

h 7 > v^. 9 RVMUl Y9> V* 9 <r>-^ \ * frWMntz 
ftC'f * >ftAt 4 W*-f * >«i UT, B (*7 
so so ft, P CJ » ftav. 
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[0 13 0] z<D£o^ *nmt>]&Wi-c~ii, 
)\> Y 7 >i? LT, g#?h9>v*;*.*'<D^* 
* toft® L -v * * #<0£ffijS ft gg pa i & It 

[0 13 1] >^>J-fc;i/ h 7 >v**lir- hm 

®o»i^met^2S®g^rao*6«Knrap* f «iv^ 
v v * * © f - * * & mm t ims. tctaje $ h & 0 

[0132] (S§ 2 oHifco©S50SI l <nm&M) 

*i^»»tt#*i»:|E«*6«0«jft*BI 1 8 K^-f J: d 
IzgtML. 1 **0 2 ho?*. , 

y-t*r- h*»$>»v»#©a$w- hoy- h hubs k 

t=HDfl!2 2fcM6Lfc#iH***i 0*Hc, + 
*;M 2 5 £®/£LT. * v Y*7ft&* 

[0 13 3] 'tis, — oONAN h 'J 

v-*«, Ki-f >wnz*ti*'ti2-?-r-o(DmiRr- y 

[0 13 4] iO^WOiSii^ffili, Sfl 2 OHifeOSJ 

ffioSijt^feic^vr, El i 3 so 

W *>aA^=ff KtoMiKY- M:ov>TO*, 
#+K»vW*>flEA«*2 5 

[0 13 5] d<9<fc -5 »c, [16 h*** 
& <0 tttfh, MIR Y 9 >.VX 9 <r>* * 'J -kA* h 9 > 
*UB»Lfc*0*; Vv^h (Bjj*-fr-f) Tt**L 
r. f-t^;wt>SALr, ^ir*^^ *>ttA«* 

i •? fc5g<,SKUJ£LT, S#?h9> "0 

<2>o 

[0 13 6] >' : e';-te;H-9>v.X*t::BM£ 
Lfca*?y- hOf-lr*/l"f *>aA«*i*» 
K, 81 'J -b^y- hOf--r*vi"f *>aAtB« 

oi£g, 81? t^L < ftorv^ 0 £*uc*fu ^^e'; 
■t;v h 9 > v^^*»c,«traL^fflo5S*?y- hOff* 

jm *oatsN mzv** v-tfr-r- 

h<D***)i"{*>&.xffi®.<Dtikm. at* «t 1 i> x vat 

<. i »>»< JgjfcSiiTv**. so 
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[0 13 7] ^*'J-b;v^t,itv>^<0* h 

-t ;u h 9 > ->'x * ^of- * * fr7f®M<nVk*\& L 

[0 13 8] (^2O«ifeO®ge<D^2(?)^05) 

itfc^»«tt**fME«Hl«)«a«rB 1 9 USr*" J: ^ 
lW<0 2*<Ol«y- h 2 1 *>OM-^> 
pi*';-b;vr- h l iwR«i-^.S«?r- h 2 l or- h 

mmmmi 5icppgB2 2iznmLtz*mftm&i o^ 

*M#?r- h 2 iT^ici±>^eu-t;vr- h 

1 tmC*-***"< *>flEAffl«l 2^fi£*H-C^ 

[0 13 9] ftis, — OWNAND^ h D 
V-^ffiO, KU-f >lllJtc-€-fL-?'jx2o-roOJg«?r- h 

2 lTO^**W *>ftAS«W«ftiI, 8t*^ 

[0 14 0] -O^0!KD§gjg*fel±, f2Otl<0f 
SOSfg^lcisv^T. HI 3 IZ^^^^ISO^f, 
hTtc-f ^- v&A£fr£*?&v>3!#?r- b»« 

-Y^->ftA^=}T=if ^JS^r- Mcov^ro^, 

[0141] :©ii iC, 126 IC^^tl^r- h#it«r 
»*J ft^c,, SiR h 9 >vX^Op»*'J -fc;v h 9 V v^. 

r, ^^r^^-Y^-^itALr. f- + ^;n , *>i£AHit 

Ogg-^iS^^^^'J-b^ Y 7 > 'J 7, 9 \,Z^LtzmHK 
h9>v**.fc •? tjf <,S<MLt, SH?h9>v 

[0 14 2] i-ftfc>*>. h i ji^BIWL 

tzWRY- Y 2 1 ^0^ J ^'^;^'^^>ftA^«cli^ -?-OiS 
iS, St^/O^-t'J-tJvr- h 1 £>f--v*>M *>ttAM 

'j-t;vy- h i »c»»Lfca«?r- b 2 1 «d-?-**;m 

*>^Affi^li> ^Oill, at^A^^'J-fe^y- Y 1 

[0143] >*y-fe;ncifiv^o* v 

[0144] fcfc, h *#o/Fisi£tt¥ii^fe 
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[0 14 5] ttz. ^»«tt#i»#E**«KHe>r, 
[0 14 6] 

[HI] 1 O^lSOiliKfti^JIfttt* 

jg#E«^fi<o#it£*l-iiffiBo 
[i2] *&w<om i <onmwmK& &*m&&* 

[m3] *§tm<om i <omm<Dr*m~& 

&WW8mW.<n NAN DW.V 7-;-/a^t , J T*«JSic L/c: 
ffijc0 7 5 ? yj- > ^'J-t^J-- ? h £^1" ES&Bo 
[B4] #*W©Jino*Jfc©»JKK«4*»56tt* 

«0 7 9 y va> *'J v h HJS&Ho 

[15] *»WOKS2 0**©JgfflK«45F»»tt J l t 
jg-ffcEttliStt <0 flliS * Ho 

[16] *»WO»2 0*ift03BI8»c«*^ai6tt* 
eti^ft <0 #it £ 3H" Hf ffi B o 

IB 7] *&W<Dft2<Dni&e>teW>~9k&*m%&* 
*#IE««*0«j6*tt«>— XHS-Si-rBflHHo 

[B8] *|£930»2fl5|llt03&a8K«4^»»tti|t 

[19] 2 ©*ifc©»:RK«4JFJMHS* 

^ffffi'it^fio^ji^feo-xg^^i-afffiBo 

[BIO] #«W<0»2fl5Htt©JB»»=«**»5H£ 
[B 11] *»9iO*2«>|llfc©3g|8»w#4^»«tt 

[112] *&W<n&2 <o$kM<owm\~&ttn%;'&. 

**#E**«©»3ft*ifc«>-ie S-Si1-»fffiBo 
[B13] *«W«»2 0*lfcOJga8H«4?F»»tt 

IB 1 4 ] *%.w<r>w, 2 o**o3Ba8(=«*^aifrtt 

**flcE1S««0«jt*ffiO-XS«r«"r»flBia« 

IB 15] *%w<r>m2 (omm^m^^m^ 

[116] *»W«5#2 0Dj6«|O3&»t=#4^*l*tt 
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[118] W8<ol& 2 ©Hifc<0B®©g 1 <0^fl) 

[B 1 9 ] #f§93©^ 2 2 <03c^ 

K#4*i*#&t4#-*#E1ti£S©»ii * ST WfiB Bo 

[ B 2 0 ] a*o^»«tt**#E*«*o«a * « 

•f¥®Bo 

[B 2 1 ] !S£*0^aiMt**#E**6«Ofll**« 

io -rtgfffiBo 

[12 2] MOMNDS77 v ->i^*'J <0^m 
5H4**#E«S*©7 9 -7 V a > * 'J -feJVJ-- 9 h £ 

S-fBSSBo 

[B2 3] «©ANDM7 7-; v j. j( * ') <0^9§l 
14#^#E1S^*0 7 5r/a>*'Jt v h * St 
•fHESBo 

[?9F#wSiW] 

i >*'j-t*y-F 
2,2i > 

20 3 *mSte«* 

4 m^zr-mm® 

5. 23 NAND^h'JV^ 

6, 24 3>??h 
1 0 

1 1 • KH >J£ifcJl 

1 2 ft^;Mt>SAl 

13 y-y mmm 

1 4 »i2»m@ (nmrnrnm) 

1 5 r- F^ffilSI (ON OK) 

30 1 6 m2mw§ wmv- H 

2 0 7n v 2 
2 2, 3 4 MP SB 

2 5 WR\7~s 9 J*9****'®&M 

3 1, 3 2 
3 3 7 * 

CS *iV-^8 

dq r-tm. 

M 0 ~M 15 * * ') -b ;l/ h y > VTs 9 

SGI 1, SG12, SG21, SG22 WSR. h 7 > 

40 ->*^^ 

SGD1, SGD2, SGS1, SGS2 SHiR^- h 
WL0-WL1 5 7- Ka£ 
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6 h 

1 0 4U»tt*tf 

1 1 v^4vr>tt»i 



12 * + *iK*>SfeA» 

13 hl&M 
14%l9«ff («9»KJB) 

15 hffilfelUft (ON 0*0 

16 «2*«JV h) 



[IB 2] 



[H3] 



C 
C 
C 
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1 

1 
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1 
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